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DIFFERENTIAL STABILIZER ARM FOR
MOTOR VEHICLE SUSPENSION

RELATED APPLICATIONS

The present mvention was first described 1n Disclosure

Document Registration 494,543 filed on Jun. 1, 2001, 2002
under 35 U.S.C. §122 and 37 C.F.R. §1.14. There are no
previously filed, nor currently any co-pending applications,
anywhere 1n the world.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to stabilization
systems for motor vehicles, and more specifically to a
differential stabilizer arm mounted to the carriage of a motor
vehicle.

2. Description of the Related Art

The popularity of off-road and sport utility vehicles 1s at
an all-time high. These vehicles, touted for their ruggedness,
durability and ability to travel over a variety of terrains,
possess features such as four-wheel drive, high-output
engines and heavy-duty suspensions that will withstand the
rigors of off-road travel. Especially popular for hunters and
outdoors men, these vehicles allow them to reach camping
and hunting sites that would otherwise be 1naccessible.
However, these vehicles exhibit traits which make them
different from conventional automobiles. One 1s their
increased ride height. Another i1s their susceptibility to
display wheel hop, or the tendency for the wheels to jump
up and down on the pavement under hard acceleration. This
trait can also be seen on higher horsepower standard
vehicles as well. This wheel hop not only results 1n loss of
acceleration and decreased performance, 1t also may result 1n
damaged suspension components such as universal joints,
springs, shock absorbers and the like. Accordingly, there
exists a need for a means by which wheel hop can be reduced
on motor vehicles 1n a manner which does not affect the
handling characteristics of the vehicle.

A search of the prior art did not disclose any patents that
read directly on the claims of the instant invention; however,
the following references were considered related:

U.S. Pat. No. 6,193,251, 1ssued 1n the name of Jung,
describes an automotive suspension system;

U.S. Pat. No. 6,152,468, issued in the name of Glaser et
al., describes a composite suspension control arm shait for
motor vehicles;

U.S. Pat. No. 6,135,470, 1ssued 1n the name of Dudding,
describes a transverse stabilizer for a wheel axle suspension
system,;

U.S. Pat. No. 6,109,630, 1ssued 1n the name of Dazy et al.,
describes a rear suspension control arm;

U.S. Pat. No. 5,785,345, 1ssued 1n the name of Barlas et
al., describes a means for and method of controlling frame
rise 1n vehicle suspensions;

U.S. Pat. No. 5,560,638, 1ssued 1n the name of Lee,
describes a rear suspension system for a vehicle;

U.S. Pat. No. 4,989,894, 1ssued 1n the name of Winsor et
al., describes an independent rear suspension for a vehicle;

U.S. Pat. No. 4,982,978, 1ssued 1n the name of Kawasaki,
describes a rear suspension system for a vehicle;

U.S. Pat. No. 4,494,771, 1ssued 1n the name of Raidel,

describes a suspension system having a U-jomnt mount and
lateral guide for air spring suspension;
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U.S. Pat. No. 4,465,298, 1ssued 1n the name of Raidel, Sr.,
describes a suspension system having a U-joint mount and
lateral guide for air spring suspension; and

U.S. Pat. No. 4,445,707, 1ssued 1n the name of Raidel,
describes a suspension system having a parallelogram axle
stabilization and central elastomer spring.

Consequently, there exists a need for new product ideas
and enhancements for existing products in the automobile

industry directed at stabilizing the differential force exerted
on the rear axle during operation.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a differential stabilization arm mounted to the carriage of an
automobile to provide dependable stabilization of the rear
wheels during operation.

It 1s a feature of the present mvention to provide a
differential stabilization arm having a mounting assembly
that provides range of motion in three axes, thereby absorb-
ing the torque force exerted on the differential of the vehicle.

It 1s a further feature of the present invention to provide
a differential stabilization arm having a pair of slide assist
blocks capable of reducing the coeflicient of friction
between the mounting assembly and the connecting arm,
thereby allowing reciprocating motion between the mount-
ing assembly and connecting arm as dictated by the opera-
tion of the vehicle and the terrain of the grade.

Briefly described according to one embodiment of the
present 1nvention, the differential stabilizer arm 1s an appa-
ratus that 1s 1ntended to reduce rear wheel hop on motor
vehicles. The 1nvention consists of a universal joint, of
which one end 1s securely fastened to the frame or cross
member of the vehicle approximately three feet in front of
the rear axle. Located atop the universal joint 1s a box-type
saddle arrangement that 1s lined with polyethylene, also
known as Hi-Fax®, to reduce the coefhlicient of friction. A
square tube then slides 1n and out of this channel 1n a manner
parallel to the centerline or drive shaft of the vehicle. At the
opposite end of the square shaft 1s a V-shaped arm with
1solated rubber bushings on the end of each of the two arms.
One arm connects to the rear axle housing above the axle,
and the other connects to the housing below the axle. In such
a manner the invention will follow the axle as it moves
through any of the three axes of movement. However, as
soon as high torque 1s applied to the axle, and 1t wants to
twist around against leal springs and other suspension
components, 1t 1s prohibited from doing so by the invention.
The use of the differential stabilizer arm provides additional
protection against wheel hop, excessive torque, and other
problems in a manner that not only extends the life of other

suspension components, but makes driving more safe, con-
trolled and fun.

The use of the present invention provides users with all of
the materials and tools necessary to ensure that a user may
casily use and maintain a stackable support pad for the wrists
and arms of a computer operator.

An advantage of the present invention 1s that 1t 1s spe-
cifically adapted for use 1n an automobile for use on highway
or rugged terrain.

A further advantage of the present invention is that it 1s
specifically adapted for easy installation by a lay mechanic
with little or no experience.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantages and features of the present mnvention will
become better understood with reference to the following
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more detalled description and claims taken in conjunction
with the accompanying drawings, 1n which like elements are
identified with like symbols, and 1n which:

FIG. 1 1s a side view of a differential stabilization arm;

FIG. 2 1s a cross-sectional view of the apparatus of FIG.
1, taken through line II-1I, and 1llustrating the arrangement
of the connecting arm as housed with the mounting assem-
bly and the reduction of friction by the upper and lower slide
assist blocks;

FIG. 3 1s a top cross-sectional view of the apparatus of
FIG. 2, taken through line III-III, and illustrating the upper
slide assist block and the retainers used to prevent excessive
reciprocating motion by the upper shide assist block;

FIG. 4 1s a bottom cross-sectional view of the apparatus
of FIG. 2, taken through line I'V-1V, and illustrating the lower
slide assist block and the retainers used to prevent excessive
reciprocating motion by the lower slhide assist block;

FIG. 5 1s a perspective view of a differential stabilization
arm partially athixed to the skid frame and differential of a
vehicle;

FIG. 6 1s a perspective view of the upper and lower
mounting bracket, showing the apertures used for threading
bolts through and connecting with the upper and lower arms
of the differential stabilization arm; and

FIG. 7 1s a perspective view from the rear of a vehicle
illustrating the installation arrangement of the differential
stabilization arm 1n relation to the drive train, in which the
differential stabilization arm lies parallel or approximately
parallel and adjacent to the drive train.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The best mode for carrying out the mvention 1s presented
in terms of its preferred embodiment, herein depicted within
the Figures.

1. Detailed Description of the Figures

Referring now to FIG. 1, a differential stabilization arm 10
1s shown 1n accordance with the preferred embodiment of
the present invention. The differential stabilization arm 10
includes a “Y” shaped connecting arm 12 having a linearly
clongated upper arm 14 and a linearly elongated lower arm
16 afixed to the upper arm 14. A mounting assembly 18 1s
athixed at an end 20 of the connecting arm 12. The connect-
ing arm 12 1s athixed to a skid frame 24 of a rear wheel drive
vehicle by a threaded stud 22 projecting from a universal
joint 26 and secured by a nut 22a. The connecting arm 12 1s
also athixed to a differential arm of a rear wheel drive vehicle
by alignment of the upper arm 14 to an upper mounting,
bracket 28 and secured by a first threaded bolt 30a and nut
30b, and by alignment of the lower arm 16 to a lower

mounting bracket 32 and secured by a second threaded bolt
34a and nut 34b.

The upper arm 14 includes an upper mount 36. The upper
mount 36 1s an annular opening having an annular rubber
bushing 38 housing a metal bushing 440). The rubber bushing
38 provides a means for absorbing some of the energy
exerted on the upper mount 36 during operation of the
vehicle, while also providing flexibility for some motion of
the upper mount 36. The metal bushing 40 provides rigid
support to the upper mount 36 and in combination with the
rubber bushing 38 absorbs the energy exerted on the upper
mount 36 during operation of the vehicle. Likewise, the
lower arm 16 includes a lower mount 42. The lower mount
42 1s an annular opening having an annular rubber bushing
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44 housing a metal bushing 46 which operates 1n the same
manner as the rubber and metal bushings 38 and 40 of the
upper arm 14 and upper mount 36.

The mounting assembly 18 has an “I”” shaped exterior (as
illustrated by FIG. 1) and includes a retaining collar 48
affixed to a front end 50 of an extension arm 52, and an
alienment arm 54 affixed to a back end 56 of the extension
arm 352. The retaining collar 48, the extension arm 52 and the
alicnment arm 54 have a general rectangular perimeter

adapted and form an internal cavity 38 for receiving the end
20 of the connecting arm 12 and permits the sliding of the
connecting arm 12 in a reciprocating manner (as indicated
by directional arrows “A—B” and depicting motion along an
Z-axis).

The mounting assembly 14 further includes a universal
joint 60 having a stationary socket member 62 that is
permanently athixed to the retaining collar 48 along one side
while also housing a pivoting member 64 along the opposite
side. The pivoting member 64 allows the connecting arm 12
to move along two axes (as indicated by directional arrows
“C-D”, depicting motion along an X-axis, and directional
arrows “E—F”, depicting motion along a Y-axis,
respectively). A threaded stud 22 projects from the pivoting
member 64 and permits the mounting of the differential
stabilizer arm 10 to a skid frame 24 of a vehicle and 1s
secured by a nut 22a. It 1s envisioned that a Loctite™
compound, or other similar compound, will be used on the
threaded connection to provide protection against corrosion
and allow for ease of separation of the nut 22a from the
threaded stud 22 at a later time if necessary.

Referring now to FIG. 2, FIG. 3 and FIG. 4, cross-
sectional views of the, mounting assembly 18 and the
retaining collar 48 are shown 1n which the connecting arm
12 1s slidably 1nserted into the retaming collar 48. An upper
slide assist block 66 and a lower slide assist block 68 are
athixed along the internal perimeter of the retaining collar 48
and are manufactured from a material so as to provide a
means for reducing the friction generated between the
contact of the connecting arm 12 and the retaining collar 48.
It 1s envisioned that the upper and lower slide assist blocks
66 and 68 will be manufactured from a material such as
polyethylene, commonly known as Hi-Fax®, because of the
extended life span and resistence to wear that polyethylene
exhibits. A plurality of retainers 70, 72, 74 and 76 are
mounted to the internal perimeter of the retaining collar 48
as well. The retainers 70, 72, 74 and 76 are mounted so as
to mechanically impinge the upper and lower slide assist
blocks 66 and 68, wherein a pair of retainers 70 and 72 are
mounted to the front and back, respectively, of the upper
slide assist block 66, and a pair of retainers 74 and 76 are
mounted to the front and back, respectively, of the lower
slide assist block 68. Thus, the retainers 70, 72, 74 and 76

prevent the upper and lower slide assist blocks 66 and 68
from sliding 1n a reciprocating motion.

Referring now to FIG. 5, FIG. 6 and FIG. 7, the upper
mounting bracket 28 and the lower mounting bracket 32 are
athixed to the differential of the rear wheel axle, preferably
by weld mounting or other suitable means for providing a
rigid connection between the brackets 28 and 32 to the
differential. The upper mounting bracket 28 and the lower
mounting bracket 32 have a circular disc 78 and 82 and an
aperture 80 and 84 through which the first or second
threaded bolts 30a or 34a are inserted, passing through the
upper or lower mounts 36 or 42 of the upper and lower arms
14 and 16, and are then secured by nuts 305 or 34b. This
arrangement securely fastens the upper and lower arms 14
and 16 to the differential of the rear wheel axle.
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Referring specifically to FIG. 5 and FIG. 7, the differential
stabilization arm 10 1s shown 1n an installed state lying
parallel or approximately parallel to the drive train 86 of the
vehicle. Installation of the differential stabilization arm 10
parallel or approximately parallel, versus installation near
the perimeter of the body, for instance, most effectively
arrests the torque motion exerted on the differential during
vehicle operation. Installation of the differential stabilization
arm 10 away from the drive train 86 would only provide the
same anfi-torque characteristics provide by leafl springs,
shock absorbers and other frame and suspension compo-
nents located along the perimeter of the vehicle. In addition,
leaf springs, shock absorbers and other frame and suspen-
sion components do not provide any anti-leveraging char-
acteristics and are subject to damage from the twisting
forces and motion.

It 1s envisioned that other styles and configurations of the
present invention can be easily incorporated into the teach-
ings of the present mnvention, and only one particular con-
figuration shall be shown and described for purposes of
clarity and disclosure and not by way of limitation of the
SCOPE.

2. Operation of the Preferred Embodiment

The present invention 1s designed with ease of operation
in mind, thereby allowing the differential stabilization arm
10 to be utilized by a lay (or do-it-yourself) mechanic in
which little or no training or experience 1s required for
installing and maintaining the differential stabilization arm

10.

The differential stabilization arm 10 i1s acquired as an
incorporated component of a new vehicle or may be pur-
chased as an after market add-on component. If purchased as
an after market add-on component, a user will drill a
sufficiently sized hole in the skid frame 24 of the vehicle.
The user will then affix the upper and lower mounting
brackets 28 and 32 to the differential of the rear wheel axle.
The user will then mnstall the differential stabilization arm 10
by first 1nserting the threaded stud 22 through the drilled
hole 1n the skid frame 24 and secured by a nut 22a. Then, the
user will align the upper arm 14 and upper mount 36 with the
aperture 80 of the upper mounting bracket 28 and secure the
upper arm 14 to the bracket 28 by a threaded bolt 30a and
nut 30b. Likewise, the user will align the lower arm 16 and
the lower mount 42 with the aperture 84 20. of the lower

mounting bracket 32 and secure the lower arm 16 to the
bracket 32 by a threaded bolt 34a and nut 34b.

The differential stabilization arm 10 will operate 1n a
transparent manner, even if the operator of the vehicle 1s not
aware of the device. During hard accelerations, the differ-
ential stabilization arm 10 will prevent the torque forces
from twisting the differential (as noted by the directional
arrows in FIG. 7), thereby avoiding the transmission of
torque forces to other suspension components and prevent-
ing damage to said components. In addition, the restraining
action by the differential stabilization arm 10 will wheel to
road contact and avoid “wheel-hopping” or loss of traction
often associated with off-road driving.

The foregoing descriptions of specific embodiments of the
present 1nvention have been presented for purposes of
illustration and description. They are not intended to be
exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible 1in light of the above teaching. The embodiments
were chosen and described m order to best explain the
principles of the invention and its practical application, to
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6

thereby enable others skilled 1n the art to best utilize the
invention and various embodiments with various modifica-
fions as are suited to the particular use contemplated. It 1s
intended that the scope of the mvention be defined by the
Claims appended hereto and their equivalents. Therefore,
the scope of the mmvention 1s to be limited only by the
following claims.

What 1s claimed 1s:

1. A differential stabilizer arm for motor vehicle suspen-
s10n comprising:

a connecting arm having a linearly elongated upper arm
and a linearly elongated lower arm affixed to the upper
arm at an acute angle, wherein said connecting arm 1s
alfixed to a differential arm of a rear wheel drive
vehicle by alignment of said upper arm to an upper
mounting bracket and secured thereto, and by align-
ment of said lower arm to a lower mounting bracket and
secured thereto, wherein lower arm includes a lower
mount forming an annular opening having an annular
rubber bushing housing a metal bushing for providing
means for absorbing some of the energy exerted on the
lower mount during operation of the vehicle, while also
providing flexibility for some motion of the lower
mount;

a mounting assembly affixed at an end of said connecting
arm for afhixing said connecting arm to a skid frame of
a rear wheel drive vehicle;

a universal joint terminating said mounting assembly for
providing pivoting interconnection between said con-
necting arm and said skid frame;

wherein said connecting arm 1s affixed to a di
of a rear wheel drive vehicle.

2. The differential stabilizer arm for motor vehicle sus-
pension of claim 1, wherein said lower mounting bracket 1s
athixed to the differential of the rear wheel axle for providing
a rigid connection between the brackets to the differential.

3. A differential stabilizer arm for motor vehicle suspen-
s10n comprising:

™

‘erential arm

a connecting arm having a linearly elongated upper arm
and a linearly elongated lower arm affixed to the upper
arm at an acute angle, wherein said connecting arm 1s
alixed to a differential arm of a rear wheel drive
vehicle by alignment of said upper arm to an upper
mounting bracket and secured thereto, and by align-
ment of said lower arm to a lower mounting bracket and
secured thereto;

a mounting assembly aflixed at an end of said connecting
arm for afhixing said connecting arm to a skid frame of
a rear wheel drive vehicle;

a universal joint terminating said mounting assembly for
providing pivoting interconnection between said con-
necting arm and said skid frame;

wherein said connecting arm 1s affixed to a differential arm
of a rear wheel drive vehicle,

wherein said mounting assembly has an “I” shaped exterior
and further comprises:

a retaining collar atfixed to a front end of an extension
arm; and

an alignment arm affixed to a back end of said extension

arm.

4. The differential stabilizer arm for motor vehicle sus-
pension of claim 3, wherein said retaining collar, said
extension arm and said alignment arm each have a general
rectangular perimeter adapted and form an internal cavity
for receiving the end of said connecting arm and permitting
the sliding of said connecting arm 1n a reciprocating manner.




US 6,793,227 Bl
7 3

5. A differential stabilizer arm for motor vehicle suspen- athixed to the differential of the rear wheel axle for providing
s10n comprising: a rigid connection between the brackets to the differential.

7. The differential stabilizer arm for motor vehicle sus-
pension of claim 5, wherein said universal joint of said
mounting assembly further comprises a stationary socket
member that 1s permanently affixed to the retaining collar
along one side while also housing a pivoting member along,
the opposite side.

fonid ] | o brack q 8. The differential stabilizer arm for motor vehicle sus-
ment ol said lower arm to a lower mounting bracket an pension of claim 7, wherein said connecting arm 1s slidably

' ' ' 10 - . . . .
secured thereto, wherein said upper arm includes an inserted into the retaining collar, and said retaining collar
upper mount forming an annular opening having an further comprises:

annular rubber bushing housing a metal bushing for

a connecting arm having a linearly elongated upper arm
and a linearly elongated lower arm affixed to the upper
arm at an acute angle, wherein said connecting arm is 2

athixed to a differential arm of a rear wheel drive

vehicle by alignment of said upper arm to an upper
mounting bracket and secured thereto, and by align-

an upper slide assist block affixed along the internal

providing means for absorbing some of the energy perimeter of the retaining collar and manufactured from
exer‘ted on the upper mount during ‘opt?ration of the a material so as to provide a means for reducing the
vehicle, while also providing flexibility for some = friction generated between the contact of the connect-
motion of the upper mount; ing arm and the retaining collar;
a mounting assembly affixed at an end of said connecting a lower slide assist block affixed along the internal perim-
arm for atfixing said connecting arm to a skid frame of cter of the retaining collar and manufactured from a
a rear wheel drive vehicle, - material so as to provide a means for reducing the
a universal joint terminating said mounting assembly for friction generated between the contact of the connect-
providing pivoting interconnection between said con- ing arm and the retaining collar.
necting arm and said skid frame; 9. The differential stabilizer arm for motor vehicle sus-
wherein said connecting arm 1s affixed to a differential arm pension of claim 8, wherein said upper and lower slide assist
of a rear wheel drive vehicle. )5 blocks are manufactured from polyethylene.

6. The differential stabilizer arm for motor vehicle sus-
pension of claim §, wherein said upper mounting bracket 1s % k% %k
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